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Why was the cohort set up?
The Czech ELSPAC study was set up as a part of the
European Longitudinal Study of Pregnancy and Childhood
(ELSPAC). ELSPAC was designed as a population-based
prospective longitudinal birth cohort study to investigate
the effects of biological, psychosocial, economic and envir-
onmental factors on pregnancy, delivery and subsequent
childs development and health.1 The study was initiated
by the World Health Organization (WHO) Regional
Office for Europe in 1985, with the aim to enrol 40 000
children across Europe. Seven independent centres—
ALSPAC,2 Isle of Man,3 the Czech Republic, Slovakia,
Ukraine,4 Greece and Russia—joined the project, coordi-
nated by Professor Golding at Bristol University, UK. The
coordination centre was also responsible for most of the
protocol development, including follow-up planning and
questionnaire design.
Enrolment of the Czech participants started in 1991. In
addition to the primary aims of ELSPAC, the Czech team
was interested also in the effects of the profound socioeco-
nomic changes related to the societal transformation after
the fall of Communism in 1989.
Who is in the Czech cohort?
The birth cohort consists of children born in the Brno and
Znojmo regions (South Moravia, Czech Republic) in 1991
and 1992. Some data are also available on their mothers
and fathers.
Ethical issues and data protection
A project ethics committee was set up at the beginning of the
project by the coordinating team, to promote the international
legal and ethics framework of the study design. At national
level, the study was approved by local ethics committees.
Informed consent was sought from all study participants dur-
ing each wave of data collection, when using both self-
administered questionnaires and transcription of the medical
records. The informed consent form and the information leaf-
let for the study participant were integral parts of each ques-
tionnaire. Confidentiality and data protection were important
and only anonymous (often aggregated) data are available for
the research purposes. Each participant was assigned a unique
code by the database system and the participants’ names, birth
dates and contact details are kept separately.
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Study population and study participants
The study population was defined as all pregnancies and
births in the two selected regions of the Czech Republic
(Brno and Znojmo) in 1991 and 1992. The Brno region,
mostly consisting of Brno city and adjacent suburbs, has ap-
proximately 400 000 inhabitants. It is a cultural, educational
and administrative centre of the South Moravian region.
The Znojmo district has over 113 000 inhabitants, and it is
a typical rural region with economy based on agriculture
and light industry. Over 99% of the residents in both regions
consisted of the Czech ethnic group in 1991-92.
Eligibility and enrolment process
The eligibility of pregnant women was defined by their
residency in the selected geographical study area (defined
by postcodes) and their expected date of delivery between
1 March 1991 and 30 June 1992. Those expected to move
from the study areas were not included. Mothers were en-
rolled between the ultrasound examination at the 20 week
of pregnancy and the birth. Eligible mothers received infor-
mation about the study from their obstetricians who for-
warded to the study team contact details of women who
were interested in the study. Only these women were sub-
sequently officially invited to participate in the study via
mail. Following their enrolment, mothers were given a first
set of questionnaires. Participating women also invited
their partners to join the study.
Numbers of participants at baseline
Information on 7589 children (5738 children from Brno
and 1851 children from Znojmo regions, including 81
twins and one set of triplets) was collected from medical
records during the first study wave (96% of all eligible
births). From these births, 5151 mothers (4811 enrolled
during their pregnancy and 340 during their hospital stay)
and 4653 fathers completed a self-reported questionnaire
during pregnancy and at least one questionnaire after
the child was born. Characteristics of births and mothers
who completed the baseline questionnaire, as well as
comparison with the overall population, are described
in Table 1. The remaining 2438 mothers provided
their consent for collection of data on their children
using medical records but they did not complete
questionnaires.
How often have they been followed up?
The follow-up is described in Figure 1. Data from medical
records of pregnant women (including the first-trimester
medical assessments) were collected retrospectively at the
time of the birth. Self-reported questionnaires for mothers
and fathers were administered at 6th and 18th months
after birth, and subsequently during the 3rd, 5th, 7th,
11th, 15th and 19th years of the child. Questionnaires on
the child health, development and behaviour were com-
pleted by mothers (or primary carers) in the same time
periods [6 months (m), 18 m, 3 years (y), 5 y, 7 y, 11 y, 15
y, 18 y and 19 y]. From the age of 11 y, self-reported ques-
tionnaires were also distributed to children (at 11 y, 15 y,
18 y and 19 y). Self-reported data were complemented
with information from paediatrician’s medical records (for
ages 8 m, 18 m, 3 y, 5 y, 7 y, 8 y, 11 y, 13 y, 15 y, 18 y and
19 y). In addition, all children were invited for medical as-
sessments at ages of 8 y, 11 y, 13 y, 15 y, 18 y and 19 y. At
the same time, information on participating children was
also collected from schools. In addition, a sub-sample of
826 children underwent a detailed psychological assess-
ment at the ages of 8 y, 11 y, 13 y, 15 y, 17 y and 19 y, and
another sub-set of 800 participating children was the sub-
ject of a detailed dental examination.
Response rates and attrition
Up to the age of 5, the response rate was approximately
70% (Figure 2), which was comparable with other
European birth cohort studies such as ALSPAC and
Generation R.5,6 The first significant drop in participation
Table 1. Baseline characteristics of cohort participants at
baseline and at age 19 (only participants with informed con-
sent and with data from both medical records and question-
naires), and characteristics of the study population
Entire study
populationa
Cohort
participants,
baseline
Cohort
participants
retained until
age 19
Number of births 7895 5151 984
Maternal education (%)
Primary 45.4% 40.1% 21.2%
Secondary 40.8% 36.5% 37.9%
University 13.7% 16.3% 21.8%
Missing – 7.1% 19.1%
Maternal marital status (%)
Married 88.1% 79.5% 72.6%
Single 8.8% 8.9% 6.2%
Divorced/widowed 3.1% 2.5% 2.3%
Missing – 9.0% 19.0%
Maternal age < 20 years 13.3% 9.9% 6,5%
Birthweight (< 2500g) 5.7% 4.4% 5.0%
aStudy population: all birth in the Brno and Znojmo region III/1991-VI/
1992, data from the national birth register.
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was observed during the first 3 years of primary school
(when children were aged 7 and 11 years ) and the next sig-
nificant drop was seen at the age of 15, when children left
primary school and started secondary education.
What has been measured?
Three types of data were collected. First, information was
collected directly from the gynaecologists providing care to
pregnant women, the hospital records for deliveries and
the childrens paediatricians. Second, face-to-face examin-
ations of the physical and mental development of partici-
pating children were performed by the research team.
Finally, questionnaire data were reported by mothers,
fathers, children and childrens teachers. Specific ad hoc
spin-off studies were also allowed.
Medical information was collected from medical re-
cords during all phases of the study by trained medical per-
sonnel according to the standard operational procedures.
The prenatal and perinatal examinations are listed in
Box 1. When appropriate, medical data were coded ac-
cording to the International Classification of Diseases ver-
sion 9 (ICD-9).
From the age of 6 months, measurements of child’s
weight, height and blood pressure were taken at intervals
defined by the study protocol and described above. In add-
ition, information on breast/formula feeding, diet, vaccin-
ation, psychomotor development, hip assessment, injuries,
hospitalizations, chronic diseases such as asthma, various
types of allergic disorders and medication taken on regular
as well as irregular bases was recorded (see Box 2 for de-
tails). Repeated data entry checks were carried out to en-
sure error rates below 1.5 %.
Parent’s medical history, including family history, was
self-reported at baseline and has been regularly updated.
Potential risk factors and covariates were assessed by self-
administered questionnaires completed by parents, chil-
dren (when they were older) and childrens teachers. The
questionnaires covered questions on demographic charac-
teristics, socioeconomic status, living and environmental
Figure 1 Participant follow-up
Figure 2 Response rate and attrition
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conditions, dietary and lifestyle habits and psychosocial
and relational factors, as well as overall health and well-
being. Psychosocial factors were assessed using standar-
dized validated scales (Table 2).
Data on child health collected between 6th month and
19th year of the child are summarized in Table 3. Health-
related data from the child and parent questionnaires were
supplemented by data from paediatricians and medical as-
sessments (e.g. sleep patterns, tooth care, exposure to to-
bacco smoke, pets in the household).
School questionnaires completed by teachers covered
their perception of childrens development, their behaviour,
learning attitudes, academic potential, early signs of atten-
tion deficit hyperactivity disorder (ADHD) behaviour and
other neurodevelopment pathologies, ability to build
standard relationships with their classmates, and relation-
ships between the school and the family. In addition, the
psychological sub-study mentioned above specifically
focused on factors affecting transition from childhood to
adolescence.
What has it found? Key findings and
publications
The analysis of prenatal and postnatal tobacco smoke ex-
posure and infant wheezing illnesses of infants22 in two
ELSPAC regions (Avon, UK, and South Moravia, Czech
Republic) has shown higher prevalence in the UK than in
the Czech Republic of: smoking during pregnancy (17.5%
v. 7.1%); environmental tobacco smoke exposure of in-
fants during the first 6 months after birth (35.5% vs
9.7%); and prevalence of wheezing in the chest by 6
months of age (21.4% vs 10.3%). Collaborative analyses
of prospective cohorts in 12 European countries have
found that mother’s education was strongly linked with
the risk of preterm birth and small for gestational age
births across Europe (interestingly, inequalities by mater-
nal education were smaller in the Czech cohort than in the
cohorts from the UK, The Netherlands, Sweden and
Spain).23 Also, pre-school children born to mothers with
low education were more likely to be overweight and
obese.24 Numerous psychological factors were also exam-
ined. It was found that even mild levels of distress may in-
fluence somatic equivalents and lead to symptoms similar
to cognitive and affective disturbances25 or to somatoform
dissociative symptoms.26 Clinically significant manifest-
ations of dissociative symptoms were also found in young
adult men whose mothers were single and in women whose
mothers were re-married.27 The results suggest that dis-
sociative symptoms in young men in fatherless families are
linked with conflicting attachment to a father and patho-
logical dependency on mothers, whereas in women, dis-
sociative symptoms appear to be linked to presence of a
stepfather in the family. Assessment of dental caries in a
subsample of the cohort28 suggested that haplotypes of
proinflammatory cytokines are involved in the
Box 1. Data collected from obstetrics records
• Repeated measurements of weight, blood pressure,
proteinuria, peripheral oedema, haemoglobin
• Gestational age (last menstrual period, ultrasound)
• Blood group
• Pregnancy complications
• Specific medical examinations (amniocentesis, chori-
onic villus sampling)
• Hospital admissions
• Medication and diets during pregnancy
• Method and place of delivery (including methods of
delivery induction)
• Duration of the delivery
• Analgesia, anaesthesia, medication during delivery
• Delivery complications
• Number of children born, placental weight and pla-
cental abnormities
• Sex, APGAR score at 1 and 5min., weight, length,
head circumference, postnatal health
• Neonatal temperature, hip assessment, neonatal bili-
rubin levels
Box 2. Data collected from paediatrician GP records
• Weight, height, blood pressure,
• Development of child anthropometry
• Growth, development and quality of teeth
• Psychomotor development, posture
• Hearing, vision, development of speech
• Mental health assessment
• Breastfeeding / formula feeding
• Specific diets
• Medication and supplements
• Vaccination
• Cholesterol levels, urine laboratory tests
• Menstrual cycle, contraception
• Skin health
• Injuries, serious acute infections
• Chronic diseases
• Medical imaging (X-ray, ultrasound, CT, MRI, other)
• Visits to hospital/outpatient clinics, sickness rate
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pathogenesis of gingivitis in adolescents.29,30 Risk of car-
ries was associated with gene variants affecting taste pref-
erence (TAS1R2) and glucose transport (GLUT2);31 on the
other hand, the association between lactotransferrin gene
polymorphism and dental caries reported by other studies
was not confirmed.32
What are the main strengths and
weaknesses?
The Czech ELSPAC dataset offers great potential for com-
parative studies due to its choice of study population dur-
ing a unique period in time. Central and Eastern European
populations grew up under specific societal and economic
conditions; as a result, the health status and health behav-
iours in the region in the early 1990s were very differ-
ent from those in Western Europe.33 The social and
economic environments have changed profoundly during
the transformation following the fall of Communism.
Therefore, children in the cohort grew under different con-
ditions from their parents, and can be also compared with
their parents who were recruited to the study almost 25
years ago.
There are two major weaknesses to the study. First,
there is a substantial attrition in the cohort; almost 50% of
participants have health data from paediatrician records
available for the whole study duration, but only about
15% of respondents participated in the questionnaire sur-
veys over the whole study period. Second, biological sam-
ples are not available on the full cohort; saliva samples for
DNA analysis were collected from only 800 children par-
ticipating in the dental sub-study,31 However, the contact
with cohort participants was recently re-established in
order to explore the feasibility of new data collection with
both the original ELSPAC generation of the early 1990s
(including collection of biological samples) and their
parents.
Can I get hold of the data? Where can I find
out more?
A comprehensive electronic database was completed in
2012 when the ELSPAC study became a part of the
Table 2. Questionnaire data reported by parents (antenatal/postnatal)
Main themes P N 6 m 18 m 3 y 5 y 7 y 11 y 15 y 18 y 19 y
Health
Anthropometry/medical history M/F M/F M/F M/F M/F M/F M/F M/F M/F M/F
Family medical history M/F M/F
Medication M M
Reproductive health
Delivery history M
Contraception M
Mental health
Depression7–9 M/F M M/F M/F M/F M/F M/F M/F M/F
Anxiety, feelings, somatization8,9 M/F M M/F M/F M/F M/F M/F M/F M/F M/F
Quality of sleep M M M M
Demographic
Age, number of children, religious,
marital status, family income, M/F M/F M/F M/F M/F M/F M/F
education, employment
Lifestyle
Alcohol M/F M/F M/F M/F M/F M/F M/F M/F M/F M/F
Smoking M/F M/F M/F M/F M/F M/F M/F M/F M/F M/F
Physical activity M/F M/F M/F M/F M/F M/F M/F M/F M/F M/F
Diet
Food frequency questionnaire M/F M M/F M/F M/F
Supplements to diet M/F M/F M/F M/F
Marital relationship10–12 M/F M/F M/F M/F M/F M/F M/F M/F M/F M/F M/F
Locus of control13 M/F M/F
Social support14–15 M/F M/F M/F M/F M/F M/F
Life events16 M/F M/F M/F M/F M/F M/F
Environmental exposure M M M M M M M M M M
M, mother; F, father.
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RECETOX open-access research infrastructure at
Masaryk University. Anonymized datasets in SPSS format
are available for data analyses. A new data release policy
was created to encourage further collaboration.
Collaborations on future follow-up studies are also encour-
aged. The details as well as the data access application
form can be found at [www.elspac.cz].
Profile in a nutshell
• The Czech ELSPAC study was set up as a part of the
European Longitudinal Cohort Study of Pregnancy
and Childhood (ELSPAC) to investigate effects of
biological, psychosocial, economic and environmen-
tal factors on pregnancy, delivery and subsequent
child development and health. The Czech ELSPAC
team was interested also in the effects of the pro-
found socioeconomic changes related to the societal
transformation after the fall of Communism in 1989.
• The study collected health information on 7589
children born between 1 March 1991 and 30 June
1992 and questionnaire data on 5151 children that
were provided by mothers at baseline.
• Follow-up has included gynaecological and paediat-
ric medical assessments (prenatal, birth, 8 m, 18 m,
3 y, 5 y, 7 y, 8 y, 11 y, 13 y, 15 y, 18 y and 19y), col-
lection of self-reported questionnaires from mothers,
their partners and children (6 and 18 months after
birth, and subsequently during the 3rd, 5th, 7th,
11th, 15th and 19th year of the child), and specific-
ally focused sub-studies. Response rates during the
first 5 years were comparable with European birth
cohort studies.
• The Czech ELSPAC study collected health data and
information regarding socioeconomic, psychosocial
and environmental factors.
• The Czech ELSPAC dataset is unique source of informa-
tion from Central Europe, available for further research
through the study infrastructure [http://www.elspac.cz/
index-en.php].
Table 3. Questionnaire data completed by mothers about child (6 m-19 y) or child self-report (11 y-19 y)
N 6 m 18 m 3 y 5 y 7 y 11 y 15 y 18 y 19 y
Health
Subjective assessment MC MC MC MC MC MC MC MC MC/C C
Medication MC MC MC MC MC MC MC MC MC/C C
Vaccination MC MC MC
Development
Psychomotor development17 MC MC MC MC
Speech and language development18,19 MC MC MC MC MC
Sleep and crying problems MC MC MC MC
Lifestyle
Activities with child MC MC MC
Leisure activities MC MC MC MC/C C C
Diet
Food frequency questionnaire MC MC MC MC MC MC MC/C C C
Breastfeeding MC MC MC
Dietary supplements MC MC MC
Feeding problems MC MC MC
Temperament20 and behaviour MC MC MC MC MC MC MC/C MC/C C
Abuse
Alcohol MC MC C C
Smoking MC MC C C
Drug abuse MC MC C C
Attitude
Self-perception C C C
Life satisfaction C C C
Life events21 MC MC MC MC MC MC/C C C
Exposure
Passive smoking MC MC MC MC MC MC MC MC C C
Exposure to pets MC MC MC MC MC MC MC MC C C
MC, mother about child; C, child about herself/himself.
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